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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND ABRASIVE DEVICE 

(57)Abstract: 

PURPOSE: To lessen a difference between the abrasive wears 
of the peripheral part and the central part of a wafer to conduct 
a flattening of the peripheral part and the central part and to 
prevent the generation of a short-circuit between wirings by a 
method wherein grooves are provided in an abrasive cloth 
adhered on the platen of an abrasive device in a radial form 
from the center of the cloth for improving the drainage of an 
abrasive liquid. 

CONSTITUTION: The structure of an abrasive cloth is 
constituted of a several mm-thick polyurethane 1 1 and about 
Imm-thick abrasive pads 12 adhered oh the surface of the 
polyurethane 11. The fan-shaped abrasive pads 12 are adhered 
on the surface of the polyurethane 1 1 . Intervals of 2mm or 
thereabouts are respectively provided between the pads 12 so 
that an abrasive liquid flows well, whereby grooves 13 are 
provided in the abrasive cloth in a radial form from the center 
of the abrasive cloth. Thereby, the abrasive liquid flows from 
the central part of a platen to the outer periphery of the platen 
via the grooves provided in the abrasive cloth by a centrifugal 
force which is generated by the rotation of the platen. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by providing the process 
which prepares for a front face the semi-conductor substrate which has a level difference, the process which 
forms an insulating layer on said level difference front face, and the process which grinds said insulator 
layer with the abrasive cloth which has a slot in a radial. 

[Claim 2] The manufacture approach of the semiconductor device characterized by providing the process 
which forms the conductive layer connected with the predetermined conductivity-type field in a semi- 
conductor substrate, the process which forms the insulating layer which covers said conductive layer, the 
process which covers said wiring layer and forms an insulating layer on said semi-conductor substrate, and 
the process which grinds said insulator layer with the abrasive cloth which has a slot in a radial. 
[Claim 3] The manufacture approach of the semiconductor device characterized by providing the process 
which prepares the semi-conductor substrate of a predetermined conductivity type, the process which forms 
a slot in the predetermined field of said semi-conductor substrate, the process which forms an insulator layer 
on said semi-conductor substrate front face including the interior of said slot, and the process which grinds 
said insulator layer with the abrasive cloth which has a slot in a radial. 

[Claim 4] In the manufacture approach of a semiconductor device claims 1 or 2 or given in three The slot of 
the radial of said abrasive cloth is the manufacture approach of the semiconductor device characterized by 
curving to the opposite direction to the hand of cut of said abrasive cloth. 

[Claim 5] In the manufacture approach of a semiconductor device claims 1 or 2 or given in three The 
process which grinds said insulator layer is the manufacture approach of the semiconductor device 
characterized by being carried out by the chemical polish with polish liquid, and the mechanical polish by 
polish liquid and abrasive cloth. 

[Claim 6] It is polish equipment characterized by said abrasive cloth having the slot on the radial in the 
polish equipment which has the rolling mechanism which carries out rotation sliding of the substrate 
supporter which supports the substrate which has the insulating layer which covers a conductive layer and 
said conductive layer, the abrasive cloth which grinds said substrate front face, the surface plate which fixed 
said abrasive cloth removable, and said substrate and said abrasive cloth relatively. 

[Claim 7] It is polish equipment characterized by the slot of the radial of said abrasive cloth curving to the 
opposite direction to the hand of cut of said platen in polish equipment according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the manufacture approach of a 
semiconductor device, polish equipment, especially the semiconductor device that requires a flattening 
technique, and polish equipment. 
[0002] 

[Description of the Prior Art] Multilayering of wiring formed in detailed-izing and the component of a 
semiconductor device is progressing in recent years. Therefore, flattening of the semi-conductor substrate 
(wafer is called hereafter.) fi-ont face is carried out, and in order to promote detailed-izing and multilayering 
of wiring, improvement in a flattening technique is demanded. While being this flattening technique let the 
CMP (Chemical and Mechanical Polishing) method be an effective technique in respect of that effectiveness 
and cost. The CMP method is the approach of grinding abrasives-ed mechanically by the particle contained 
in pohsh liquid at the same time it grinds by giving the capacity which etches abrasives-ed into polish liquid 
chemically. ^ ^ 

[0003] Then, the structure of the polish equipment used for the CMP method is explained with reference to 
drawing 4 . Polish equipment has the wafer attaching part which fixes a polish base and a wafer, and the part 
which supplies polish liquid, and the polish base has the abrasive cloth 102 stuck on a platen 101 (surface 
plate) and its front face. Moreover, a wafer attaching part fixes a wafer by attracting a wafer 104 fi-om the 
vacuum hole 103. The part which supplies polish liquid has the nozzle 105 for slurries, and the pure-water 
nozzle 106. 

[0004] An above-mentioned wafer attaching part and an above-mentioned platen rotate, and a wafer 
attaching part descends and it is carried [ in / both / the flattening process of a wafer ] out by contacting the 
fi-ont face of a wafer to the abrasive cloth on a platen, and pressurizing it. In fliis process, it is important to 
optiniize the amount of etching of chemical polish and the balance of the pressurization of mechanical 
polish in consideration of the surface state of a wafer. The amount of polishes of chemical polish is 
determmed by conditions, such as a class of polish liquid, pH, and a presentation. Moreover, the amount of 
polishes of mechanical polish is determined by the conditions of the class of particle contained in polish 
liquid, concentration, abrasive cloth, a pressure, rotational speed, a hand of cut, etc. 
[0005] however, the thing for which the above-mentioned conditions are controlled - not easy ~ between 
wafers - or dispersion anses in the amount of polishes in the same wafer. It is because a wafer center 
section will be especially ground quickly since it says that the amount of polishes of dispersion in the 
amount of polishes in the same wafer increases in the center section of a wafer, the center section of a wafer 
tends to be covered with polish liquid as this cause and the amount of polishes increases in the center section 
ot a wafer for this reason. The effective cure for preventing this is difficult for the control few. Therefore a 
trouble as shown below anses in the production process of a semiconductor device. 
[0006] In the production process of a semiconductor device, the case where the CMP method is applied in 
the flattening process of an interiayer film is first explained with reference to drawing 5 as the first example 
As first shown in drawing 5 (a), in order to form the first interiayer film 1 52 and to form the first wiring 
mAA-,IS.°" "^^^^ ^^^^ ^^^^ aluminum film is formed and patterning of this is carried out 
[0007] Then, as shown in drawing 5 (b), silicon oxide of lOOOOA of thickness is formed as the second 
interiayer film 154 on aluminum film 153 fi-ont face and the first exposed interiayer fibn 152 fi-ont face 
Then, flattening of the second interiayer film is performed using the CMP method. 
[0008] In the center section of the wafer which the flattening process ended, since polish liquid collects 
mostly and the amount of polishes increases, as shown in drawing 5 (c), the second interiayer film 153 on 
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the first wiring layer 153 is ground too much, and the front face of the first wiring layer 1 53 may become 
• imreserved. 

[0009] If aluminum film is formed as the second wiring layer 155 on a front face in this condition, as shown 
in drawing^ (d), in the center section of a wafer, the first wiring layer 1 53 and second wiring layer 155 will 
contact, and the problem that the first wiring layer and second wiring layer short-circuit will arise. 
[0010] Even if the front face of the first wiring layer 153 does not become unreserved in the center section 
of a metaphor wafer, in the center section and periphery of a wafer, the amounts of polishes of the second 
interiayer film 154 will differ, and a difference will arise in the thickness of the interiayer films 152 and 154 
from a wafer 151. When it is going to form contact to a wafer 151 in this condition, if control of etching by 
the RIE method in the center section and periphery of a wafer 151 is difficult and etches according to a 
periphery with the thick thickness of interiayer films 152 and 154, in the center section where the thickness 
of interiayer films 152 and 154 is thin, even a wafer 151 will reach and etching will give a damage to a 
wafer. On the contrary, if the thickness of interiayer films 1 52 and 1 54 etches according to a thin center 
section, in a periphery with the thick thickness of interiayer films 152 and 154, ** which forms contact of 
sufficient depth for interiayer films 152 and 154 will become difficult. 

[001 1] Moreover, in the flattening process of the embedding component detached core in the production 
process of a semiconductor device, the case where the CMP method is applied is explained with reference to 
drawing 6 as the second example, it is first shown in drawing 6 (a) -- as - a wafer 161 front-face top - the 
oxide film 162 of 500A of thickness ~ minding ~ as the stopper film ~ the polycrystal silicone film 163 of 
2000A of thickness ~ forming membranes - the polycrystal silicone film 163 on the formation schedule 
field of a component detached core, an oxide film 162, and a wafer 161 - RIE (Reactive Ion Ecthing) ~ it 
etches by law and the trench 164 with a depth of about 6000A is formed. 

[0012] Then, as shown in drawing 6 (b), the oxide film 165 of lOOOOA of thickness is formed in a trench 
and on polycrystal silicone film 163 front face as embedding material. Then, flattening of an oxide film 165 
is performed using the CMP method. 

[0013] Although it leaves the polycrystal silicone film 163 which is stopper film and a flattening process is 
ended in the penphery of the wafer which the flattening process ended, since polish liquid collects mostly 
and the amount of polishes increases as the center section of a wafer is shown in drawing 6 (c) the 
polycrystal silicone film 163 may be ground completely and even a wafer 161 may be ground ' 
[0014] In etching which exfoliates the polycrystal silicone film 163 and an oxide film 162 and which is 
performed for accumulating, if manufacture of a semiconductor device is continued like usual in this 
condition, since the wafer front face is exposed, a wafer 161 will be etched and a damage will be received in 
the center section of a wafer. For this reason, as shown in drawing 6 (d), in the wafer of a wafer center 
section, especially the boundary section with a component detached core, a defect may arise and the 
rearrangement 167 may have arisen. When carrying out like ion grouting for forming an impurity range 166 
the problem ot generating junction leakage current produces this rearrangement 1 67. 
[0015] Therefore, in order to protect, in consideration of dispersion in the amount of polishes in the center 
section and penphery of a wafer, it thickens thickness of the polycrystal silicone film 163 and is so thick that 
this dispersion is large, and it necessary to carry out that a wafer 161 is ground too much. 
\P^}^]iioweyeT, when the amounts of polishes of the polycrystal silicone film 163 or an oxide film 162 
differ by the center section and periphery of a wafer 161, the level difference of height which is different by 
the center section and penphery of a wafer 161 around the oxide film 165 which will embed if these are 
removed and is fonned as a component layer arises. For example, when electric conduction film, such as 
WSi IS deposited on a wafer 161 and patterning of this is earned out, in the periphery of the wafer 161 with 
this high level difference, the problem of that the electric conduction film remains on the side attachment 
wall of a level difference, this electric conduction film that remained short-circuiting arises. 
[0017] In the production process of the semiconductor device by the CMP method using conventional polish 
equipment, the polish liquid which grinds abrasives-ed remains in the center section of a wafer mostly as 
mentioned above, and the amounts of polishes differ in the periphery and center section of a wafer for this 
reason - for example, when contact of depth sufficient if the flattening process of an interiayer film is 
perfonned, when an interiayer film is ground too much in a wafer center section, and the short-circuit during 
winng will anse or it will form contact cannot be formed, a wafer may be etched conversely 
[0018] Moreover, when the junction leak which will consider the reanangement in a wafer as a cause if a 
water will be ground in the center section of a wafer if flattening of an embedding component demarcation 
membrane is performed, a rearrangement arises and an impurity range is formed in a wafer by this occurs or 
when canymg out patterning of the electric conduction film fonned on the embedding component layer, this 
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electric conduction film may remain and short-circuit may arise. 
• [0019] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the manufacture approach of 
polish equipment which a difference does not produce in the amount of polishes in the periphery and center 
section of a wafer, and the semiconductor device which prevents the short-circuit during wiring, and 
generating of the junction leakage current by the rearrangement using the polish equipment in view of the 
above-mentioned trouble. 
[0020] 

[Means for Solving the Problem] In order to prevent polish liquid collecting mostly in the center section of a 
wafer in this invention in order to attain the above-mentioned purpose, the slot on the radial is established in 
the abrasive cloth stuck on the platen of polish equipment, the brush of polish liquid is raised, and it 
considers as the structure which the difference of the amount of polishes does not produce in the periphery 
and center section of a wafer. The flattening process of the interlayer film on a wafer and the flattening 
process of an embedding component demarcation membrane are collectively performed using this polish 
equipment. 
[0021] 

[Function] According to this invention, in the production process of a semiconductor device, when 
performing the flattening process of the interlayer film on a wafer, and the flattening process of an 
embedding component demarcation membrane using polish equipment, in order to raise the brush of polish 
Uquid to the abrasive cloth stuck on the platen of polish equipment, the difference of the amount of polishes 
becomes possible [ performing flattening few ] in the periphery and center section of a wafer by preparing 
the slot on the radial. Therefore, in the flattening process of an interlayer film, an interlayer film is not 
ground too much and the short-circuit during wiring can be prevented. Moreover, in the flattening process of 
a component demarcation membrane, it becomes possible not to grind a wafer and to prevent generating of 
the junction leak by the rearrangement of a wafer. It becomes possible to suppress dispersion in processing 
produced at the process after being based fiirthermore on dispersion in the residual membrane after polish 
[0022] ^ 

[Exanriple] The example of this invention is explained with reference to a drawing. The plan of the abrasive 
cloth in the first example of the polish equipment of this invention is first shown in drawing 1 (a), and a 
horizontal side Fig. is shown in drawing 1 (b). Moreover, about polish equipments other than abrasive cloth, 
It IS the same as usual and an explanatory view is omitted. The material of abrasive cloth is the same as 
usual. 

[0023] The structure of abrasive cloth consists of scouring pads 12 with a thickness of about 1mm stuck on 
polyurethane 1 1 with a thickness of several mm and its fi-ont face, and the scouring pad 12 of the sector of 
16 sheets of 20 central angles is stuck on the fi-ont face of polyurethane 1 1. It has spacing of about 2mm 
between the scouring pads 12 of each sector, and, therefore, it has a total of 16 slots 13 in the radial fi-om the 
core of abrasive cloth so that the brush of polish liquid may become good. Thereby, it is lost that the core of 
the wafer with which the flattening process is performed is mostly covered with polish liquid of polish 
liquid in order to flow fi*om the core of a platen to a periphery via the slot between abrasive cloth according 
to the centrifixgal force produced by rotation of a platen, and the trouble that the difference of the amount of 
polishes arises in the periphery and core of a wafer is solved. 

[0024] Then, the plan of the abrasive cloth in the second example of this invention is shown in drawing 1 
(c), and a horizontal side Fig. is shown in drawing 1 (d). The second example is based on the same material 
as the first example, and the configurations of the slot on the scouring pad differ. The scouring pad 22 on the 
polyurethane 21 fi-ont face in the second example has the slot 23 of the radial which curved in the fixed 
direction, it consists of scouring pads of 12 sheets of 20 central angles like the first example, has spacing of 
about 2mm between each scouring pad, and has a total of 16 slots in the radial which therefore curved from 
the core of abrasive cloth. Although the same effectiveness as the first example is acquired, the brush of 
polish liquid becomes good fiirther by forming the slot which curved to the hand of cut and opposite 
direction of the platen shown by the arrow head A. 

[0025] In the above-mentioned example, although abrasive cloth showed the example constituted by two- 
layer [ of polyurethane and a scouring pad ], it may constitute abrasive cloth from one layer of scouring 
pads. In this case, a slot with a depth of about 0.5- 1mm is formed on a scouring pad with a thickness of 
about l-2mm. Moreover, it is not limited to the number or include angle which were shown above, it 
deforms variously by the difference in a platen, the rotational speed of a wafer supporter, the condition of a 
polished surface-ed, the class of polish liquid, concentration, etc., and formation spacing of the number of a 
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slot or a slot formed with a scouring pad can be carried out. 

[0026] Moreover, in the second example, although the example which gives and forms a curve in the slot 
formed with a scouring pad was shown, it is possible to deform variously by the difference between the 
rotational speed of a platen or a wafer supporter, the class of polish liquid, concentration, etc., and to carry 
out also with also whenever [ curve ]. 

[0027] Then, the example in the case of performing a flattening process in the production process of a 
semiconductor device is explained with reference to a drawing using the polish equipment shown above. As 
first shown in drawing 2 (a) as the first example of the manufacture approach, in order to form the first 
interlayer film 52 and to form the first wiring layer 53 on wafer 51 fi-ont face, 6000A aluminum film is 
formed, this is etched, and patterning is performed. 

[0028] Then, as shown in drawing 2 (b), silicon oxide of lOOOOA of thickness is formed as the second 
interlayer film 54 on aluminum film 53 fi-ont face and the first exposed interlayer film 52 fi-ont face. Then, a 
wafer is set in the polish equipment by this invention, this is operated and flattening of the second interlayer 
film by the CMP method is performed. 

[0029] In the core and periphery of the wafer which the flattening process ended, polish liquid cannot collect 
in the wafer center section mostty by work of the slot currently formed in the scouring pad, the difference of 
the amount of polishes can decrease by the center section and periphery of a substrate, and the structure 
where the second interlayer film 54 remains on the first wiring layer 53 fi-ont face by both the center 
sections and peripheries of a wafer as shown in drawing 2 (c) can be acquired. 

[0030] Then, as shown in drawing 2 (d), it is formed when the second wiring layer 55 forms aluminum film. 
Since the interlayer film 54 is formed on the first wiring layer 53, pressure-proofing of the request during 
wiring is maintained. 

[0031] Next, the case where the CMP method is applied in the flattening process of the embedding 
component detached core in the production process of a semiconductor device as the second example of the 
manufacture approach is explained with reference to drawing 3 . 

[0032] As first shown in drawing 3 (a), on wafer 61 fi-ont face, through the oxide film 62 of 500A of 
thickness, the polycrystal silicone film 63 of 2000A of thickness is formed as stopper film of polishing, the 
polycrystal silicone film 63 on the formation schedule field of a component detached core, an oxide film 62, 
and a wafer 61 are etched, and the trench 64 with a depth of about 6000A is formed. 

[0033] Then, as shown in drawing 3 (b), the oxide film 65 of lOOOOA of thickness is formed in a trench and 
on polycrystal silicone film 63 front face as embedding material. Then, a wafer 61 is set in the polish 
equipment by this invention, this is operated, and flattening of an oxide film 65 is performed. 
[0034] In the core and periphery of the wafer which the flattening process ended, polish liquid cannot collect 
in the wafer center section mostly by work of the slot currently formed in the scouring pad, the difference of 
the amount of polishes in the center section and periphery of a wafer can decrease, and flattening can be 
mostly carried out to homogeneity. A wafer is not ground as both the center sections and peripheries of a 
wafer show to drawing 3 (c). 

[0035] Then, as shown in drawing 3 (d), etching removes the polycrystal silicone film 63 and an oxide film 
62, an impurity is poured into the predetermined field of a wafer 61 , and an impurity range 66 is formed. 
[0036] In the flattening process of these above-mentioned interlayer film, the difference of the amount of 
polishes can be decreased in the periphery and center section of a wafer by using the polish equipment by 
this invention. Therefore, flattening of a reUable wafer can be performed - by etching used in order to 
remove a polycrystal silicone film and an oxide film, a wafer does not receive a damage, and even if a 
rearrangement does not arise but it forms an impurity range in a wafer, do not produce junction leak and the 
short-circuit between wiring layers does not arise fiirther. 
[0037] 

[Effect of the Invention] The brush of polish liquid improves by establishing the slot on the radial in the 
**** abrasive cloth which is stuck on a platen according to this invention. Therefore, the difference of the 
amount of polishes becomes possible [ performing flattening few ] in the periphery and center section of a 
wafer. For example, in the flattening process of an interlayer film, while becoming possible not to grind an 
interlayer film too much, and not to grind a semi-conductor wafer in the flattening process of a component 
demarcation membrane, and to prevent the short-circuit during wiring, and generating of the junction 
leakage current by the rearrangement of a wafer, it becomes possible to suppress processing dispersion of 
the back process by dispersion in a residual membrane. 
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DRAWINGS 



[Drawing 4] 




fe) Oi) 



[Drawing 2] 
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(5 7) Abstract 

PURPOSE: To lessen a difference between the abrasive wears of the peripheral 
part and the central part of a wafer to conduct a flattening of the peripheral part 
and the central part and to prevent the generation of a short-circuit between 
wirings by a method wherein grooves are provided in an abrasive cloth adhered 
on the platen of an abrasive device in a radial form from the center of the cloth 
for improving the drainage of an abrasive liquid. 

CONSTITUTION: The structure of an abrasive cloth is constituted of a several 
mm-thick polyurethane 11 and about Imm-thick abrasive pads 12 adhered oh 
the surface of the polyurethane 11. The fan-shaped abrasive pads 12 are 
adhered on the surface of the polyurethane^ 11. Intervals of 2mm or thereabouts 
are respectively provided between the pads 1 2 so that an abrasive liquid flows 
well, whereby grooves 13 are provided in the abrasive cloth in a radial form from, 
the center of the abrasive cloth. Thereby, the abrasive liquid flows from the 
central part of a platen to the outer periphery of the platen via the grooves 
provided in the abrasive cloth by a centrifugal force which is generated by the 
rotation of the platen. 
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[0003] m\^^xcupmcm\^^hti^m^^(om 

SP^^rWL. W^^«:7'^7^>1 0 1 (^S) i-eo^ 
^mt^^^:x-j:^Xl 0 3J:^P»^7x/^l 0 4^©?|-r 

0 5 tHyky:X)Vi o e^wur 

[0 004] «i?x/%(D^ffi>ftX^CC46air JJ. ilBCD^ 

TPII »^ X y NO^M?: y'^y'r^^cDWm^ttcmM ^ iiSO 
EET^C<btcJ:«}tft5n^. CCDXgtccfol^rii. ^x 

/^tD^BB^^^s§?:#iS[ L/{ fc^a^jiF^cDx 5^ > rj^*a <b . 
[0 00 5] o^^L±MEco^^^mr^ c t\t^mx 

\itrj:<. •i^x/NP3fcJ:or^fctJll|— ^D^;x.'^F*9^C*JCv 
a©«6o&«'5x/NC7)cfr:^gpCC*5lirW^S:05^< 

^^^0*5ta5^C?g^ f9 ^ < / CCD/cS?>*i;x>'^CDctJ^gp^C*> 
^^XW^M:^^^<rj:^fc^itC*^:iLj>.ip^^^i^<i :pfg$ 

[0 00 6] ^r^— ©Mi lyxm^t^mmcDmi^m 
cc^ji^r. Jirail©^:©ftx^«:*jiircMP^*SM 

(a) tCTj^TJc^^c, •t7x/Nl 5 iaS±tC0— CDS® 
K 1 5 2 fyifSmStiX^K^ . CDiB^ 1 5 3 ^BSt, 
't^fc^(rC^ 6 0 0 0:t>:5^X ha-AODA IM^JIEM 

[0007] J^l>rS5 (b) ^C^Tcfc-JtC, A IMI 

5 3mm±tnmLxi.^^m—(ommmi 5 2^m± 

tC, MXCDilP^Ml 5 4ilxrMi?l 0 0 0 0:t>^X 

Fa-A(D>^y =3>^>ftM^^j^-r^. cooft. CMP 
[000 8] ^mitum^^^t^^T Lfco Ji^^co^^^v 



3 

( c > tCS^r J: ^— or>12^jg 1 5 3 Ji^^-CDH 

PbIm 1 5 3 f)mm^nr€. m—<Dmmm i 5 3 <omm 

[000 9 ] C(DVimX^mM(^mr.(D^mib5tL 

^^(o^^^vi^tm—co^um 1 5 3 tm:L(DWMm 1 5 
[0010] m^^j^^^(D^^^m(^:hi^xm—(owBm 

'^x^M 5 l:???^6©Jiraiil 5 2. 1 5 40K;itC^:^^5 
^DTb^^o CO^K^'CMx.t^'^xyNl 5 1 chCOn^ 
^^5^ h^ffJ^L.t^Khf-Si©^. ^x>'^l 5 iCD^iftaS 

^f;) . gP^J^ 1 5 2. 1 5 4Cr)ja»3?^m^MI2SPK:^t> 

i±r. X';;^>^:^if^<bjlPa0a 5 2. 1 5 4 CDK/? 

•^x/NtCi5f^-S^;|:^;irU^^o i^^. UPb^JS 1 
52. 1 5 4<DJffi/?;&sm^43:^gP^^t>i±rx-:r 5^>^* 

^ i . BiaK 1-52. 1 54 (ommf>mi^mimx 
[0011] i^fcm±o:>mtoxmm»mm:<Dmmj:m 
sriae (a) cc^-r<to^c, ^xy>i6ia®± 

^cmMb 0 0:^->!5^i^ hn-AOr)KYb®l 6 2^/My 

(0^^¥ui^ y r3 >J^ 1 6 3 ^^'fS^gtlicr)^^^ 
^^SSi^O^MSS^ y n >]K 1 6 3 . M^fcjg 16 2. 
»^X/^ 1 6 1 I E (Reactive Ion Ecthinq) 
OX'>^>i^'L. ^560 00:t>yxha-A^<Z) 

[0012] ^i^rae (b) ^c^-rj:'5^c, ss?)iA^ 

Mi L/TM/?1 00 0 0:t>^';?^ hn-A(Dmitmi 6 
5 ^5:. h U >^};^JSLZ^^mFBty y a 1 6 3 tc 
^•T-S^ C<Dg. CMPffi*ffll=>lg>fblil 6 SCD^FS 

[0013] ^:B{bXg;&5i^T L/c»i7X/>CDJ12Sl5r 

X h ^ * s^^jfese^ y n >« 1 6 3 
•cii^e (c) tc^-Tcfc^K:. w^ig*5^<®$ow^ 
^^$^•^7X7% 1 6 1 ^r';0^'W^$n'SiS'^;:^5$>^, 

[0014] c(Di)^mxmntmmitc^mi^mm:(Dm^ 
st^xit'!; ji^^mMf)maLXi.^^fci^^. »^x/^ 1 6 i 
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{ d ) fCTj^r cfc 5 tc. »i;x7N4i:^gp#cc^^^g|jito 

<o^^>i^Axm^n^m^(^^i>xiit. c(z>e{4i6 

[0015] fif-^r •i;x/\ 1 6 1 •^mm$ti^^^<Di 

m<fc^fiC. •5x/^©ttI^aJ<^:jli2g|5-C©WSSCDtf6 

C©t^6ot7^5;^^CH5i'^$SB^->yn 
10 >M1 6 3c7>Mil^i5<-r^/?<-r^ii:^:^$>^. 

[0 0 16] L/7:^^L?i3&56. 3 iCD^^^tm 

m^x^i^^i^ y =1 >jg 1 6 3 "pmitm i e 2 ©wea 
stLxBf&^tixi^^^mitmi 6 5(omm(fC. •^x/^ 

1 6 iCDiffftgBtSaSP'rS^^rj/clSS^D^^i^tD 
-So Mx.^^, •:7x^^ 1 6 1±K:WS i ^cD^gmK^^g 

6 1 omm^xjit. mM<D9m^mmm^^'ST^ 

20 

[0 0 17] ±iacDct^K:fie3fecDwe^^ffit^;^cCM 
^^<Dmm.ut^^^xmmM,i)^mfji^^ cotc^. m^L 

«BraM^D^SIbXS^tf^<t. •Jx/Nrp^gp^iji^iT 

30 [0018] ^fcm^iL^mi^f^mm(D^mit^^f'? 

':^X/^<7:>4I3feg|5^*>l^r■^X/^;&59Fg$n. CtltfC 
ctO»^?x/^|^^C^fi[:^&5^D. ^T^I^^J^Jll*?^^-*- i 

x>'%F*g(DK{4>^ iHH i-r-st^-t-^^^^s^y-iS? 

[0019] 

[I^HJ^^^sftS^Lcfc^^z-r^)^®] :*:^?§»±f5cr)P4S«^ 
^m^. ^x/^<D^i2^<^:lfl5^a5tCfcCiT^<3[)W^SK: 

[0 02 0] 

if. '^x>^^c7>^2gp<^:4I:^^-cW0fic[)^^^^;;:c^i^ 
50 jgiT^o fifi±rccDpgi?g^«(.:.-c. Ox,j^±<om 
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[0 02 1 ] 

[0 02 2] 

g?*©±®a?rSl (a) (C. «®a*iai (b) 
[002 3] W^©^i6«, /l$l^mm©.;i< y -i; 

Ki 23!P6flf^snr*j«3. :j<y?ix4j:i> i i.<D 

«M±«: > 4i'C>ft 2 0 1 6 t^C©H?^©frS/^' » F 1 

2*s®0f*w6nrc^s. HI zm^t 

m^m<om-iifim < ^ J: ^ tc> 2 mm^©P^Pi^w 
trfc . J: o ■riFg?&©4i,c>J: "JScS^Ktc^ff- 1 e ^jc 

©iiISK:j:-,r^D€,il>i:»;bK:^-,T. 7^>©tti,i:x 
SPJ: ^)^ffe^t©Pa©»«:igfiL/•C^^'^^Jgn■5fc^^>{c. 

txg*5f f ton r t, ^ s -i; ji y ^ © t^3,|:^gp ^ 
efi©ii*J5fe D s i 5 raa-sdJ^g^i $ n s . 

[0 024] i5t='T:$^?§©0-©SUSP!I(c*5l:f S©Fg 
^t©±ffiS€:Sl (c) ^ffiSSrHi (d) (CjS 
■r. ©*te0!|{jm— ©^0(1 i m^cc^Wtc J: 5 

* "3 . fF®-'^ 2- K (omoymKifimn s *> ©r* s . 

M-©*MFa{Cfcl:t€,;i<';>t;Uir>2 m®±©W^y^• 
F 2 2 ». -^:J^l6jfcaflLfc®(5^t*:©^2 3 
- ^-©^SSWi RfilK nf>-C»ft 2 0 *© 1 2 ftCWg 

gS©PaFS?rW L-Tfc t3 . J: r 5fS^&©I^3,t^J; ^) j^ffi 

L/cScsw^fc^ffM 62jE©3t€-^i,-ct»$. m-<Dmm 
mi&^ i ^:m^'^mm Ltcm=S:mm-r 5 c i k j: 



[0025] ±f^iiMtCt5ti-Ctt. 5F^75«;i< 'J >i7 u 
^><i:¥F^^N--;' Ki©2®(CJ:»J«teg$txrt,^2,fiai*,T^ 
b/t^J. W^^rW^^-N--^ Fl)lf«fi£br«>ftC^ C 
©i©^/f S 1 ~ 2 mmgS©W^>'^• FitCglS 0 . 5 
~1 mmgSOS^Jl^lS-rs. We^^u^ Ffcj: f) 
Ji5fiEt-S^©*:^^?t©?^SHS|ii«. ±iEtc^Lfe;$:|^ 

g|5©Beaa-?>«5F^©i^, ws?g[©ai®-?>jgg^ 

10 [0026]* /cm-©*jfeMK:*5t^rtt> F 

*5. ?tffiS(C-oi,ir^>. ■:^5-f->-<3>>xyN3£^©|5i|£ 
iiS. Wg?S©^-^igg^©3i(,»K:J:i3S'*^L-r 

[0 02 7] «St>-r±fafc^L./c5Tei|g^ffi(,»-C, ^ 

*#^S©^j»X^ tC fc- L i r ^ Jif tlg<£ ^ li-^©|| 

m!&&itLXim2 (a) {C^TJ:5(C. ■?x/^5 m 

[ffl±tcii-©)i 5 2 AsgxM s nr te . »-©iei^ 

A 1 M*fi^igL/Cn?^X•;,9^>i/L/y^•^^_Ji>^;^:f^ 

[0 028] ^I,ir02 (b) {C5^-r<fc^(C. A 1M5 

3«ffi±istf}brt»^m-©epaig5 2«M±«:, m 
-omfsms 4 tLximi oooo:t>i/>^Fn-A 

:©i^';=i>MftS^^M-rs. C©fl, ^r^BjtcJr^p 

J: SST— ©Bra®l©^Sfb«^?f ^ . 
[0 0 29] ^m<tXmi>mT L tctJ:I.J^Otp>C■>Btm 

415^95 i^i2SI5-eWgJ|©l|*ijg5it>L. •5xy^©tf3:Sti^ 
tmSlSax^ic^ 02 (c) (CiS-rJ:5K:m-©S5,«B 
5 3aM±(clSzl©BPaM5 4i>m^mi^i^^i> CtHS 

[0030] i^tsria 2(d) (CtST J: 5 tc, ^-©13 

raK5 4»»— ©ffiiSBs 3±fcjg^$nri,4^fc«). 

i5^PHl©BFf«©itjE«^/cn -5, . 

40 [003 1 ] :^Xicmmyrm(Dm-(Dmmmt uxmmu^ 

^©SatXgKfcWS. a2e>3i*lg^^gfB©iF^<fc 

xg(c*5U-ccMPa*affl^sti^«:oi,>r0 3 

[0 0 3 2] S-r03 (a) (C^TJr^K:. ■i;xy^6 1 
«ffiJi«:{g/15 0 0 3f>i/x Fn-AOKfbMe 2*:rt- 
br. .-Jf; -^i^^i^©;:^ F :?>'^•-M<^: UxmJW2 0 0 0 
3^>5^;:^ Fn-A©^iggi/.;3>M6 3^^b. ^ 
^^gtJS©JgfiS^5e«i^©^I^Si.yr,>jg6 3. m 
im62. -i^x/NS l?rxr,9^>i^0^ ^$6 0 00:j- 

50 >if::^ha~M.mm<Dhu>^6 4'S:m^-r^. 



[0 0 3 3] mi,>xm3 (b) (Cn^-rJ:5«:. SfejA^J^ 

Lxmmi 0 0 0 o:t>i':^ ho-Ao^YtMe 5 

[0 034] ^mx§*5ifi?7 L-fc-i/x/NCDtfi.C^gPijg 

#tK:@3 (c) tc^-ri^tc, ■^>x/^*swe^n■5c4; 

[0 03 5] ^C^TSS (d) tC^-rJc^tC. ^ifeB^i> 
3>J16 3 iMfkiSe 2 %x 5* 5^>i/(C J: 0^*1., 

[0036] cn6±fa®p^M©¥SYiirsK:tet>r. 

•Sxy9^>i/-«:j:oT. •i'x/xdi^ry-i^^&^it^Ci 

*5^c<. $:fcl7x/%F»3(ce{4*5^D-r^*iE!^M^^?esS 

[0 03 7] 

-s w^tc . m.mK<Dm^^i-f -5. c i «: j: o 5Fssr©« 
i**5fS|_h-^^^ Jc-^r-^x^-NCDJisgiJic^^SiJrwea 
©^*^^)jc < ¥fflit^?f ^ c i *spjti<t ^.c M^«e 
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[SMOB^^clttHg] 
[02] 



10 



[03] *^?8©ig^S«:j:-5S?ii:^^sftl^-rs»r 



[04] ©F^^gCD^^|-i|^. 

[05] m^w^micj:^mm:^mimmr^mm 
0. 

0. 
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101 / r7*^T-> 

- 10 2 -: - wm^ 

30 1 0 3 y^*:^l^^A7=i: 

104 C'X/N 

105 X^y--ffl^X;l. 

1 0 6 m?kyX)V 

16 7 ^{4 



[04] 



104 




c 



C7) !^ra^7-3 2 1 07 6 

ms] [06] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



«J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




